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(57) Abstract 

The pr«enf invendon relates to a compound havlfig agonist activicy to fte ^KTa receptor for use ai a medicemen; and to 
compounds in the mam^facmfe of a medicaincnc fon«e In cheopeutic or prophylactic treatment of disoidci3 mvoWmg ^^ronchoopno^cdon 

oz Zm\ body, as well as methods of cieatment, wherein said compounds are admm^red. J^^^f^^"^^^ 
r«mpound L^nT^ activity to the 5^mu teceptor for use as a medicament and to toe use of said compound In the nimufa«ure 
oflTdienTfor^^^ therapeudc or prr^phylacrdc tr^ment of disorder. invoWins bronchocontnction of a human or ammal body, as 
well as methods of treatment, wherein said compounds arc administered. 
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The present invention relates to a conipound having 
agonist activity to the S-HT. receptor for use as a ma- • 
dicament and to the use of said compound in the. manu- 
5 facture of a medicament for therapeutic or prophylactic 
treatment of disorders involving bronchoconcraction of a 
h^an or animal body, as well as methods of treatment, 
wherein said compound is administered. The present inven- 
tion also relates to a conipound having antagonist activ- 
10 icy zo the S-KTj* receptor for use as a mecicamsnc and to 
Che use of said compound in the manufacture of a medica- 
manw for therapeutic or prophylactic treatment of disor- 
ders involving bronchocontraction of a human or animal 
body, as well as methods of treatm.ent, wherein said com.- . 
IS pound is administered. 

aarl^around nf the Invention 

Receptors of the 5-HT (serotonin; 3- (p-aminoethyl) - 
5- hydroxy indole) cype are well >cnown and occur throughout 
ths'body" e.g. in the airways, and their relevance has 
20 mainly been reported in conjunction with treatment of 
CMS, muscle and gastric disorders, as disclosed in e.g. 
WO 9a/LS458 and US S 246 935. In such treatments, com- 
pounds having agonist activity to a 5 -KT, ^yps receptor 
are often used. As examples of other 5-HT receptors, men- 
25 tion can be .made of receptors of the S-HTj, 5-kt,, 5-HTs, 
S-KT« and 5-HT7 type. .For ^a recent review of 5-HT recep- 
tors, see Gerhardt, C.C., van Heerikhuizsn, K. , Sur. J. 
Pharm., 334, 1-23 (1997), which is incorporated herein by 
reference . 

30 Receptors of the S-HTj type are also well known, 

e.g. through US 5 869 497.,. US 5 705 S19 and US 5 246 93S.. 
The relevance of receptors of the 5-HTj type has been re- 
ported in conjunction with e.g. CNS and neuronal dis- 
orders. Such disorders are often treated with compounds 

35 having antagonist activity to a receptor of the 5-HT„, 
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S-HTaa or S-HTac type. Examples of such compounds are ri- 
tanserin and naf tidrof uryl . A review of typical agonists 
and antagonises of various S-HT receptors is disclosed in 
R'. A.- Glenrioh, Neu'roscience and' Siobehavioral "Reviews, li",' 
35-47 C1990) ; the whole content of which is incorporated 
herein by reference. 

•»>sa^L.aoi'--320' Ai' discloses the use of serotonin for 
treatment of acute asthma attacks. This reference does 
not suggest any receptor mechanism for serotonin, which 
is a compound with both a contracting and a relaxing ef- 
fect on the airways, as is further discussed herein be- 
low. 



10 



In the PsBI Handbook or Recepcor Classification and 
Signal Transduction. Edition, 1998, RBI, One 

15 Scrathmore Road, Natick, MA 01760-2447, USA, Editor: 

Keith J. Watling are cooroounds having agonist or antago- ' 
nist activity co various receptors disclosed; 
Disclos ure of che InvancioT] ,- 

The present invention is based on the novel finding 

20 that certain 5-HT receptors are of utmost importance in 
regulating bronchocontraction. In summary, ic is dis- 
closed herein that compounds having agonist activity to 
the 5-HT4 receptor bring about a bronchorei axing action 
upon administration thereof, and are therefore suitable 

25 as agents for treatment of bronchocontraction disorders. 
It is also disclosed herein that compounds having antago- 
nist activity to the 5-KTa, especially 

5-HT2a, receptor, are suitable agents in the treatment of 
bronchocontraction disorders. Methods for treatment of 

30 bronchocontraction disorders are also disclosed. 

As used herein, the expression bronchocontraction 
disorder refers to an abnormal increase of the force de- 
velopment of Che smooth muscle, resulting in a reduced 
diameter in some or all of the airways of the lungs and/- 

35 or the extrapulmonary airways. Said expression also re- 
fers to reduction of airflow caused by swelling, oedema. 
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plasma extravasation or mucous secretion caused by e.y. 
asthma or any ocher disorder related thereto. 

Accordingly, the present invention relates, in one 
:of its aspects, to a compound having agonist activity to 
5 t:he 5-HT4 receptor for use as a medicament. In another 

aspect it relates to use of said compound in the manufac- 
ture of a medicament for therapeutic or prophylactic 
treatment of a human or animal body, wherein the medica- 
ment is intended for treatment of disorders involving 
10 bronchocontraction, such as asthma. 

In a preferred embodiment, the invention relates to 
Che use of a compound having agonist activity to the 
receptor in the manufacture of a medicament for 
therapeutic or prophylactic rreacment of disorders in- 
15 volving bronchocont race ion, wherein said agonist has the 
capacity of reducing Che pathological bronchocontraction 
•by at least 30%, preferably at least 60%, and most pref- 
erably at least 90%. 

The present invention also relates, in another as- 
20 pecc, CO a compound having antagonist activity to the 

5-HT2a receptor for use as a medicament- In another aspect 
it relates to use of said compound in che manufacture of 
a medicament for therapeutic or prophylactic treatment of 
a human or animal body, wherein the medicament is in- 
25 tended for treatment of disorders involving bronchocon- 
traction, such as asthma. 

In a preferred embodiment, the invention relates to 
the use of a compound having antagonist activity to a 
S-HTai receptor in the manufacture of a medicament for 
30 therapeutic or prophylactic treatment of disorders in- 
volving bronchocontraction^ wherein said antagonist has 
the capacity of reducing the pathological bronchocontrac- 
tion by at least 30%, preferably at least 60%, and most 
preferably at least 90%. 
35 Said bronchocontraction may also occur in conjunc- 

tion with such disorders as e.gr. emphysema ^ chronic bron- 
chitis, chronic obstructive pulmonary disease, depres- 
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sion, anorectic or bulimic eacing disorders, anxiety or 
various psychotic conditions/ including schizophrenia. 

The present invention also relates to the use o£ a 
compound having antagonist activity to a S-HTja receptor 
5 in combination with a compound having agonist ^ctivity to 
the receptor in the manufacture of a medicament for 

therapeutic or prophylactic treatment of disorders in- 
volving brohchocontraction- In a preferred embodiment 
said compound having agonist activity is serotonin or a 
10 derivative thereof having agonist activity to the 3-HT4 
receptor. This combination of the S-KTja receptor antago- 
nise and the agonist increases the serotonin transrrlssion 
in the body, particularly in the presence of a serotonin 
upcaks inhibitor (SRI) . Further, the compounds having 
L5 agonist activity to the 5-HT4 receptor to be used accord- 
ing to the present invention are also useful in the pres- 
ent combination embodiment. In particular, said medica-" . 
cTisnc is incended for treatment of asthma and disorders 
relaced thereto. 
20 According to the present invention several .knov/n 

substances are, surprisingly, able to stimulate the 5-HT4 
receptor, without activating the contracting S-HTja recep- 
tor, thereby generating a relaxing effect on the broncho - 
contraction. Such agonist compounds are selected from the 
25 group comprising the substances SC 53116/ ML 10302, RS 

67506 and BIMU 8, v/hich are defined below, as well as. the 
m,ore unspeciflc 5-carboxamidotryptamine, and derivatives 
and pharmaceutically acceptable salts thereof having the 
same or essentially the same relaxation effect. 
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The invention "also relates to the use of one or more 
of the above-mentioned agonist coinpound^-: SC 53116, i.e. 
4-amino-5-chloro-N- [[IS, 7aS) ^hexahydro-lH-pyrrolizin-1- 
yllmechyll -2-methoxy-benzamide, having the structural 
5 formula: 




ML 10302, i.e. 4-a-ino-5-chloro-2 -mathoxy-benzoic 
10 acid-2- (l-piperidinyl)ethylescer, having, the structural" 
formula: 




N CH2 CHa — 0 — c 




MeO^ 



15 



RS 67506, i.e. N- [2- [4- [3- (4-amino-5-chloro-2- 
methoxyphenyl) -3-oxopropyl] -1-piperidinyll ethyl] 
methanesulfonactiide monohydrochloride, having the struc- 
tural formula: 




CHz CH2 C 




MeO 



20 
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BIMU 8, i.e. 2,3-dihydro-N-[(3-endo)-8-metbyl-8- 
azabicyclo [3.2,1] occ-3-yl) -3 - (1-methyletliyl) -Z-oxo-lH- 
benzitnidaaole-l-carboxamids monohydrochloride , having the 
structural formula: 



i Pr 

I 





5-carboxamidotryptamine, having the structural formula: 




CH2 NH2 



10 

BIMU 1, 3IMU 8, 3RL 24924, Cisapride, DAU 6236, 
5-hydroxy-N,N-dicnetyltrypi:amin, ML-1035, ML10302, 
5-metoxytrypcamin, Mecoclopramide, Mosapride, 
8 'OH-DPAT (a-hydroxy-2 -dipropylarainotetralin> / 

15 Prucalopride, R 076136, R 093877, Renzapride, RS 17017, 
RS 56S32, RS 57639, RS 67333, RS 67506, RS 67532, 
3B 204070, SB 205149, SC-53116, SC-49S13, SK-951, 
SDZ 216-454, SRS9768, TKS159, VB20B7, YM-47813 , YM-53389, 
YM-09151, Zacopride, Zelmac and derivatives and pharma- 

20 ceucically acceptable sales thereof having essentially 

the same relaxing effect, in the manufacture of a medica- 
ment for therapeutic or prophylactic treatment of disor- 
ders involving bronchocontraction, wherein said agonist 
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has the capacity of reducing the bronchocontraction by at 
lease 30%, preferably at least 60%, most -preferably at 
least 90%. 

According to the present invention several known an- 
5 tagonist compounds are, surprisingly, able to influence 
the S-HTia receptor, thereby generating a contraction re- 
ducing effect, i.e. a relaxation effect, and are selected 
from a group comprising ketanserin, AMI-193 or MDIi 100 
90 7, and derivatives and pharmaceutic ally acceptable 
10 salts thereof having the same or essentially the same 
contraction reducing effect. 

Thus, the invention also relates to the use of one 
or more of the above-mentioned compoiinds, namely: ketan- 
serin, i.e. 7-a2ido-3- [2- [4- (4-f luorobenzoyl) -1- 
15 piperidinyl]ethyl]-o-iodo-2,4(lK, 3K) -Quinazolinedions, 
havinc nhs scructural formula; 



M CH, CHj -N 




AMi-193, i.e. 9- [3- (4-fluoro?henoxy)propyl] -1-p'nanyl- 
l,3,3-triazaspiro[4,Sldscan-4-one, having Che structural 
20 formula: 

. ■ Ph 




\ 



""Op" 



25 



and ALEPH-2, Amperozide, amesergide, Aryloxyalkylirai- 
dazolines, i-aryl-4-propylpiperazines, BIMT 17, 1-3- [4- 
(3-chlorophenyl) -i-piperazinyl]propyl-6-f luoroindolin-2 (1 
K)-one, CGS 18102A, Clonidine, Cyproheptadine, Deramci- 
clane, Dasmethyl-WAY 10063S, dotarizine, DV 7023, Elytno- 
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clavine, Fananserin, 8- [3- (4-fluoroben2oyl)propyll -i- 
methyl-l,3,:8-t:riazaspirc[4,5]de can-4-one, FGS893 hydro- 
chloride, FG5974, FG5983. Kexahydrocarbazoles , (3H)WAY 
10063S, ICI1S9,3S9, 8- [3- (4-iodobenzoyl)propyl] -1-methyl- 
S i,3,a-triazaspiro[4,5ldeca n-4-one, Ketanserin, LEK-8804, 
LSD, LU 111995. (S,S) -LY-53,a57, (R, S) -LY-53 , 357 , 
(S,PJ-LY-53,a57, (R,R)-LY-53,857, LY-53,857 free base, 
LY 215840, MDL-11, 93 9, MDL 28133A, MDL 100, ISI, 
MDL 100,907, mesulergine, Metergoline, l-3-[4-(2- 
-10 matihoxyphenyD -l-piperazinyl] propyl indolin-2 (IK) -one, 
methysargide, Mianserin, NE-lOO, Nefazodone, 
N- echoxycarbonyl - 2 -echoxy- 1 . 2 -dihydroquinoline , NRA0045 , 
Olanzapine, Ondansetron, 1- (2-pyritnidinyl) piperazine de- 
rivatives, Pizotifan, raclopride, Roxindole, Risperidone,, 
15 R.itanserin. RP62203, 

sarpogrelate and its active mecabolite (M-1) , 
serotonin reuptake inhibitors like fluoxetine, YM 992, 
medifoxamine, cericiamine , iniipramine , iprindole, 3IKT 
17, citalopram, paroxetine, sertraline, fluvoxamine 
20 spiro indoles N-subscituced with a 3 - (dimethylacnino) - 
propyl chain 

Spiperone, SR 46349B, WAY 100635, WY-50,324, 
MDL 100,907, and derivatives and pharmaceutically accept- 
able salts thereof having essentially the same contrac- 
~25 tion reducing effect, in the rranuf acture of a medicamsnc 
for cherapeutic or prophylaccic treatment of disorders 
involving bronchocontraccion, wherein said antagonist has 
the capacity of reducing the pathological bronchocontrac- 
cion by at least 30%, preferably at least 60%. and tnost 
30 preferably at least 90%. 

Ketanserin is excluded from the embodiment concern- 
ing the 5-HT2a receptor antagonist compound for use as a 
medicament . 

The present invention also relates to a method for 
35 treatment of disorders involving bronchocontraction, 

wherein said method comprises administering to a human or 
animal patient a therapeutically ef feet ive • amount of the 
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compound according to the present invention having ago- 
nist activity to the 5-HT. receptor. Preferably, said 
method relates to Che treatment of asthma and disorders 

related thereto. 
5 The present invention also relates to a method for 

treatment of disorders involving bronohocontra'ction, 
wherein said method comprises administering to a human or 
animal patient a therapeutically effective amount of a 
compound according to the present invention having an- 
10 tagonist activity to a 5-HT,a receptor. Preferably, said 
method relates to treatment of asthma and disorders re- 
lated thereto. 

Further, the present invention relates to a method 
for treatment of disorders involving bronchocontraction, 
15 v,-hsrein the above-mentioned combination of agonist (s) and 
antagonist (s) is administered. 

The expression "has the capacity of reducing the 
oathological bronchocontraction by at least „.%" used 
thxoughout the present patent application means that the 
20 cotraound in question reduces the contraction in the air- 
ways caused (1) either by the underlying disease (asthma 
etc) or (2) by the administration of 5-HT or other sub- 
Stances with 5 -HT2 a -activating properties. The level of 
contraction in the airways can, for instance, be deter- 
25 tr.ined by spirometric measurements of the Forced Expira- 
tory Volume (FEVl) , compared to the normal value for 
healthy people. Alternatively, the expiratory capacity 
for a patient can be compared to his ov;n FEVi during pe- 
riods of relatively little obstructive problems. 
30 ' As appears from Fig. 1, the contractile component 
often manifests itself as a reduction or a complete 
elimination of the S-HT induced relaxation, rather than 
in an increase of force from the control (pre- exposure) 
level. In the case of "specific" agonists to the 5-KT* 
35 receptor, this sustained relaxing effect is achieved be- 
cause the contractile S-HT^^ receptor is not affected; 
only the relaxing 5-HT, receptor is activated. In the 
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case of antagonists to the S-HT^m receptor, this effect is* 
achieved due to direct blocking of the 5-HT2a receptor, 
whereby the xmspecific agonists to the 5-HT4 receptor, 
such as 5-KT, can act without also causing contraction by 
5 the 5-HT2a receptor. 

It should be noted that the medicament prepared ac- 
cording to present invention in each ecnbodimant may op- 
tionally include two or more of the above outlined com- 
pounds . 

10 Further, in the embodiment when the compound having 

5-HT2a antagonist activity is administered, optionally to- 
gether with complenientary serotonin or derivatives 
thereof, a serotonin uptake inhibitor can be added with a 
vievi- CO amplifying the relaxing effect. 

IS The typical daily dose of the medicament prepared 

according to the invention varies within a wide range and 
will depend on various factors such as the individual re-" 
quirement of each patient and the route of administra- 
tion. 

20 Said medicafnent may be prepared as a composition 

adapted either for administration via the respiratory 
tract or for oral, intravenous, copical, intraperitoneal 
or subcutaneous administration, in association with one 
or mora pharmaceutically acceptable carriers, diluents or 

25 adjuvants that are well known in the art. 

Moreover, said medicament is preferably administered 
- via the respiratory tract in the form of e.g. an aerosol 
or an air-suspended fine powder. However, in some cases a 
useful alternative to administration via the respiratory 

30 tract may be oral, topical, parenteral, subcutaneous, 

transdermal or rectal administration, wherein e.g. tab- 
lets, capsules, powders, microparticles, granules, syr- 
ups, suspensions, solutions, transdermal patches or sup- 
positories are utilized. 

35 Brief Description of the Drawing 

Fig. 1 depicts the effects of 5-HT and selective 5- 
KT4 agonists on the spontaneous tone in human in vitro 
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preparations. Note that 5-HT only gives a transient re- 
laxation, while selective S-HT4 agonists, give a strong 
sustained relaxing effect. 
Detailed Description 
5 The subject-matter of the present invention Was* in- 

ter alia deduced from animal experiments, where a spe- 
cific behavior of the airway smooth muscle called 
^^sDontaneous tone" was examined. The sponcansous tone, 
which involves a spontaneous continuous contraction in 
10 the airway smooth muscle, was studied due to a suspicion 
that defscwive regulation of the spontaneous tone could 
be an important cause of the bronchocons trie t ion observed 
in asthmatic patients. 

The examinations of the spontaneous tone were par- • 
15 formed in accordance wich cha methods disclosed in the 

thesis ''Regulation of spontasieous tone in guinea pig- tra- 
chea'* by S.Skogvali,« Deparument of Physiological Sci- 
ences, Lund University, 1999, v;hich is incorporated 
herein bv reference. As evidenced by these examinations, 
20 ch5 airv.-ays normally display a highly regular type of os- 
cillating cone if exposed ^to physiological conditions, 
and the cscilla-ing tone can be reversibly affected by 
administration of various substances- When the epithelium 
is removed, the preparations instead display a strong, 
25 smooth type of cone. 

In short, Che animal experim.ents in said thesis, 
showed chac the spontaneous tone to a large degree is 
controlled by powerful regulating factors released from 
neuroepithelial endocrine (NEE) cells. 
30 Later experiments, not included in the thesis, have 

revealed that one of Che regulating factors is serotonin, 
also called 5-HT, v;hich exerts agonist action on the re- 
ceptors 5-HTi, S-HT^. S-KTs, 5-HTs and S-HT, as well as on 
S-HTi receptors. 

35 Additional experiments have shown that when 1 jiM se- 

rotonin was added to denuded airway smooth muscle prepa- 
rations from the guinea-pig displaying a strong, smooth 
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spontaneous* tone, the average force level was increased 
significantly, i-e. a contraction was observed. A con- 
tractile effect of serqtorixn on airway smooch muscle has 
been reported in e. grv'Skogvall , S., Korsgren, M.^ Grampp, 
5 w,, J. Appl. Physw -86:789-798, 1999. However/ when 10 pS/l 
of serotonin was added, the spontaneous tone w'as signifi- 
cantly suppressed to a level of about half the force ob- 
served in control (drug- free) conditions. The spontaneous 
tone returned to approximately its normal level when the 
10 preparations were again exposed to control conditions. 
Thus, it has now surprisingly been shown tha" serotonin 
brings about contraction of the airv/ays at low concentra- 
tions and relaxation high concentrations, consequently 
having a dual effecc on the airways. 
15 Furthermore, it has been shown that when zhe con- 

tracting 5-HT2a receptor was blocked v/ith ketanserin, the- 
5-HT, i.e. serotonin, induced almost no contraction, but • 
instead only a significant _ relaxation. Similar experi- 
ments have also been performed on human in vitro prepara- 
20 tions, from patients undergoing lobecotomy or pulmectomy 
due to lung cancer. Ic was found that in this zissue, 
5-HT v;as even more potent in relaxing the airway smooth 
muscle than in guinea pig. In human tissue, already 1 ^iM 
5-HT induces a significant relaxation of the spontaneous 
25 tone. 

Human airways are generally considered to display 
only a v/eak contraction when exposed to 5-?rr. Neverthe- 
less, examinations on spontaneous ton.e on human in vitro 
preparations have shown that S-HT indeed has a contrac- 

30 tile component also in this tissue. However, this con- 
traction takes a longer time to develop than in guinea 
pig and the contractile effect is seen as a termination 
of the relaxation, rather than an increase of tone from 
the baseline. In guinea pig trachea, the contraction 

35 reaches a maximum after approximately 10 min, and this is 
followed by a considerable reduction of tone. However, 
human preparations instead induce a maximum relaxing ef- 
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feet after 5-10 min. which disappears gradually during 
Che following 30-45 min (see Fig 1) - The .transient nature 
of the 5-KT relaxation is most likely caused by a simul- 
taneous activation of the fast, relaxing 5 -HT4 .receptor, 
5 and a slower activation of the contracting SKT^a receptor. 
This is clear, because accivation of the relaxing 5-HT4 . 
receptor by a substance that lacks S-HT^a receptor acti* 
vating properties (such as 5-carboxiamidotryptamine or SC 
5311S) , results in a relaxation that is persistent and 
10 not transient (see Fig-.l). 

It has previously been suggested that 5-KT or 5-HT 
analogues may be useful in the creatmenc of bronchoob- 
struccive diseases- In SU 1 70l'32O it is suggested that 
the 5-HT, i.e. serotonin, may be of use as an addition to 
15 standard beca2 receptor stimulation. However, from our 

experiments it seems clear that 5-HT is not effective or 
useful as Che only treatment for e.g. asthmatic disor- 
ders, because of the cransienc relaxing effect by 5-HT 
(see Fig, 1) . If instead, as we propose herein, a 5-HT 
20 analogue that lacks the S-HTja activating properties is 
given, the relaxing effect is persistent, and not tran- 
sient - 

In summary, it has now been discovered that agonist 
action on the 5-HT4 receptor results in a relaxing ef- 

25 feet, whereas agonist action on S-HTja receptors results 
in a contractile effect. In conclusion, the dual effect 
of serotonin is most likely a result of its agonist ac- 
tion on the relaxing S-HT^ receptor as well as on the 
contracting 5-HT2a receptor • 

30 It was also deduced from these experiments that com- 

pounds having agonist activity to the 5-HT4 receptor, 
while having only low or no agonist activity to a 5-HTaa 
receptor, therefore are useful as agents for treatment of 
bronchocontraction disorders. 

35 Thus, the present invention relates to the use of 

compounds having agonist activity to the 5-HT4 receptor 
in the manufacture of a medicament intended for treatment 
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of bronchocontraction disorders, whereby said cortipouhds 
have Che strong bronchorelaxing effect of serotonin but 
have substantially no contractile effect. As mentioned 
above, the compounds used according to the present inven- 
S tion have only low or no agonist activity to S-HT^a rer. 
ceptors . 

In the above mentioned experiments it has also been 
shown that compounds having antagonist activity co a 
S-HTia receptor are useful as agents for treatment of 

10 bronchocontraction disorders; since they are capable of 
blocking the contractile effect of a compound having ago- 
nist activity to a S-KTaa receptor. The compounds accord- 
ing to the present invention having antagonist activity 
to the receptor may svsn be administered togechsr 

IS with serotonin in the form of a complement to the seroto- 
nin concent already present in the body with a view to • 
obtaining an amplified contracting effect; or with any • 
other substance having agonisu activity to the 5-HTja re- 
ceptor; or v/ith a serotonin uptake inhibitor. 

20 Said administration can be simultaneous or secuer.- 

cial, and a powerful relaxing effect on the bronchi can 
be achieved in this manner. Thus, the present invention 
also relates to the combined use of a con^.pound having an- 
tagonist activity to a S-HTza-recepcor and a compound hav- 
25 ing agonist activity to the 5-HTc. receptor, in the manu- 
facture of a medicament for therapeutic or prophylactic 
treatment of disorders involving bronchocontraction. 
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FuTth'er S-HTA agonist structures usefii l according to the present invention 
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Aiylcarbamate derivatives of l-piperidineethanol 
4-amijio-5-chloro-22nethoxyben2oic acid esters, 

e.g. ML10302. RS 57639 and SK59768 

4- aniino-5-cUoro-2-methoxy-N-((2S,4S)- 

l.ethyl-2-hydroxyBiethyl-4- 
pyTrolidinyOben2aimae,e.s. TKS159 

ihiophen'e carboxamide derivatives 3 (a-j) 

5- Azabicyclo(x.y.2) derivatives 
2-piperazinylben20xazole derivatives 
2-piperazinylbet!20thiazole derivatives, e.g. VB20B7 
clebopride 

Sazidoz compound lb 
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CLAIMS 

1. Use of one or more compounds having agonist ac- 
tivity to a 5-HT4 receptor in the manufacture of a me- 
5 dicament for therapeutic or prophylactic treatment of 

disorders involving human bronchocontractiori; • chosen from 
the group consisting of asthma and disorders related 
thereto, emphysema, chronic bronchitis, and chronic ob- 
structive pulmonary disease, wherein said compounds have 

10 the capacity of reducing pathological bronchocontraction 
by at least 30%, preferably at least 60%, and most pref- 
erably at least 90%, and wherein said compounds are cho- 
sen from the group comprising S-carboxamidotryptamine, 
BIMU 1, BIMU a, BRL 24924, Cisapride, DAU 6236, 

IS 5-hydroxy-N,N-dimetyltryptamin, ML-103S, ML 10302, 

S-metoxytryptamin, Metoclopramide, Mosapride, 8-OH-DPAT. • 
(8-hydroxy-2-dipropylaminotetralin) , Prucalopride, 
R 07.6136, R 093877/ Renzapride, RS 17017, RS 56532, 
RS 57639. RS 67333, RS 67506, RS 67532, SB 204070, 

20 SB 205149, 3C-53116, SC-49518, SK-951, SDZ 216-454, 

SR5976a, TKS159, V320B7, Ym-47813, YM-53389, YM-091S1, 
Zacopride, 2elmac, arylcarbamate derivatives of 1- 
piperidineethanol, 2-piperazinylbenzoxa2ole derivatives, 
clebopride, and 

25 
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aind derivatives and pharmaceutically acceptable 
salts thereof, 

2. Use according to claim 1, wherein said cocroound 
is VB20B7/ RS 67333, BIMU 1, BIMU 8, S-tnethoxytryptamine, 

S Zacopride, RS 56532, Mosapride, BRL 24924, or SC-53116, \ 

3. Use according to any one of the previous claims, 
wherein said disorder involving bronchocontraction is 
asthma and disorders related thereto, 

4 . A method for treatment of disorders involving 
10 bronchocontraction, wherein said method comprises ad- 
ministering to a human or animal patient, suffering from 
asthma and disorders related thereto, emphysema, chronic 
bronchitis, and chronic obstructive pulmonary disease, a 
therapeutically effective amount of a compound according 

15 to any one of claims l and 2. 

5. Use of one or more compounds having antagonist. ■ 
activity to a S-HTaa receptor, and derivatives and pharma-^ 
ceutically acceptable salts thereof having antagonist ac- 
tivity to the 5-HT2a receptor in the manufacture of a me- 

20 dicament for therapeutic or prophylactic treatment of 

disordars involving huEuan bronchocontraction chosen from 
the group consisting of asthma and disorders related 
thereto, emphysema, chronic bronchitis, and chronic ob- 
structive pulmonary disease. 

25 6, Use according to claim 5, wherein said, corcroounds 

have the capacity of reducing pathological bronchocon- 
traction by at least 30%, preferably at least 60%, and 
most preferably at least 90%, and wherein said compounds 
are chosen from the group .comprising AMI-1S3 and 

30 MDL 100,907, ALEPH-2, Amperozide, amesergide, aryloxy- 
alkylimidazolines, l-aryl-4''propylpipera2ines, BIMT 17, 
1-3- [4- (3-chlorophenyl) -l-piperazinyl] propyl- 5- f luoro- 
indolin-2(l H) -one, COS 1S102A, Cyproheptadine, Deraraci- 
clane, Desmethyl-WAY 100635, dotarizine, DV 7028, Elymo- 

35 clavine, Fananserin, 8- C3- (4-fluorobenzoyl)propyl] -l- 
methyl-l, 3 , 8-triazaspiro [4, 5] decan-4-one, rG5a93 hydro- 
chloride, FGS974, FG5983, hexahydrocarbazoiss , (3H)WAY 
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100S35, rci 169,369, 8- [3- (4-iodoben2oyl)propyl] -1- 
niethyl-l,3,8-tria2aspiroC4,5]decan-4-one, LEK-8804, LSD, 
LU 111995, (S,S)-LY-53,857, (R, S) -LY-53 857, (S,R) -LY- 
53,857, (R,R) -LY-S3,8S7, LY-S3,a57 free .base, LY 215840, 
5 MDL-11,939, MDL 28133A, MDL 100,151, MDL 100,907, mesul- 
ergine, Metergoline, 1-3- [4- (2-met:hoxyphenyl) -1- 
piperazinyl] propyl indolin-2 (IH) -one, methysergide, Mian- 
serin, NE-100, Nefazodone, N-ethoxycarbonyl-2-ethoxy-l,2- 
dihydroquinoline, NRA0045, Olanzapine, Ondansetron, l-(2- 

10 pyrirrvidinyl) piperazine derivatives, Pizotif an, raclo- 

pride; Roxindole, .Risperidone, Ritanserin, RP62203, sar- 
pogr elate and its active metabolite (M-1) , serotonin re- 
uptake inhibitors like fluoxetine, YM 992, medifoxamine, 
cericlamine, imipramine, iprindole, BIMT 17, citalopram, 

15 paroxetine, sertraline, fluvoxamine spiro indoles N- 

substituted with a 3- (dimethylamino) propyl chain, Spiper- 
one, SR 46349B, WAY 100635, and W"Y-50,324, and deriva- 
tives and pharrnaceutically acceptaJple salts thereof. 

7. Use according to claim 6, wherein said compound 

20" is AMI-193, MDL 11,939, WAY 100633, Spiperone, Pizotifen^ 
Risperidone, Ritanserin, Fluoxetin, Fluvoxacnin, or 
FG 5983, 

a. Use according to any one of claims 5-7, wherein 
said disorder involving bronchocontraction is asthma and 

25 disorders related thereto, 

3, A method for treatment of disorders involving 
bronchocontraction, wherein said method comprises ad- 
ministering to a human or animal patient, suffering frocc^ 
asthma and disorders related thereto, emphysema, chronic 

30 bronchitis, and chronic obstructive pulmonary disease, a 
therapeutically effective amount of a compound according 
to any one of claims 5-7, 

10- Use o£ a composition cocnpriaing a combination of 
at least one compound with agonist activity to the 5-HT. 

35 receptor, and at least one compound with antagonist ac- 
tivity to the 5-HTi^ receptor for the manufacture of a me- 
dicaraant for therapeutic or prophylactic treatment of 
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disorders involving bronchocontraction, chosen from the 
group consisting of asthma and disorders related thereto, 
emphysema, chronic bronchitis, and chronic obstructive 
pulmonary disease, preferably asthma and disorders re- 
S lated thereto. 

11- Use according to claim 10, wherein 'said composi- 
tion has the capacity of reducing pathological broncho- 
contraction by at least 30%, preferably at least 60%, and 
most preferably at least 90%, and wherein said combina- 
10 tion is chosen from the following groups of a) S-HT^ re-- 
ceptor agonists, and b) S-HTja receptor antagonists, or 
derivatives or pharmaceutically acceptable salts thereof: 
a) 5-HT4 receptor agonists: S-carboxamidotryptamine, 
aiMa 1, SIMU 8, BRL 24924, Cisapride, DAU S236, 
15 5-hydroxy-N,N-dimetyltryptamin, ML-1035, ML 10302, 
5-metoxytryptamin, Metoclopramide, Mosapride, 8-OH- 
DPAT (a-hydroxy-2-dipropylaminotetralin) , Prucalo- 
prids, R 075136, R 093877, Renzapride, RS 17017, RS 
56532, RS 57639, RS 67333, RS 67506, RS 67532, SB 
20' 204070, SB 205149, 3C-53116, SC-4951S, SK-951, SDZ 

216-454, SR5976S, TKS159, VB20B7, YM-47313, YM-53389, 
YM-091S1, Zacapride, Zelmac, arylcarbamate derivatives 
of 1-piperidineethanol, 2-pipera2inylbenzoxa2ola deri- 
vatives, clebopride, and 
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and seroconin (5-HT) and derivatives and pharmaceuti- 
cally acceptable salts thereof, 
b) 5-HT24 receptor antagonists: AMI-193 and mdl 100,907, 
ALEPH-2, Amperozide, amesergide, aryloxyalkylimida- . 
5 zolines,- l-arylT4-propylpipera2ines, BIMT 17, l-3-[4- - 

(3-chlorophenyl) -l-piperazinyl] propyl-6-f luoroindolin- 
2(1 H)-one, CGS iai02A, Cyproheptadine, Deramciclane, 
Desmschyl-WAY 100635, dotarizine, DV 7028, Slymo- 
clavine, Fananserin, 8- [3- (4-fluorobenzoyl)propyl] -1- 
10 methyl-l,3,9-triazaspiro[4,S]decan-4-one, FG5893 hy- . 

drochloride, FG5974, FGS9a3, hexahydrocarbazoles, 
(3H)WAY 100635, ICl 169,369, 8- [3- (4-iodo- 
benzoyl) propyl] -1-methyl-l, 3 , a -triazaspiro [4,5] decan- 
4-one, Ketanserin, LEK-a804, LSD, LU 111995, (s,s)-LY- 

15 53,357, (R,S) -LY-53,837, (S , R) -LY-53 , 857 , (R,R)-I,Y-. 

53,857, Ly-53,SS7 free base, LY 215840, MDL-11,939; 
MDL 23133A, MDL 100,151, MDL 100,907, raesulergine. Me- 
tergoiine, 1-3- [4- (2-metbpxyphenyl) -1-piperazinyl] - ' 
propyl indolin-2 (IH) -one, methysergide, Mianserin, NE- 

20 100, Nefazodone, N-ethoxycarbonyl-2-ethoxy-l, 2-di- 

hydroquinoline, NRA0045, olanzapine, Ondansetron, 1- 
(2-pyrimidinyl)piperazine derivatives, Pizotifen, ra- 
clopride, Roxindole, Risperidone, Ritanserin, RP62203, 
sarpogrelate and its active metabolite (M-1) , sero- 

25 tonin reuptake inhibitors like fluoxetine, YM 992,'* 

tnedifoxarni-ne, cericlamine, imipramins , iprindole, BIMT 
17, citalopram, paroxetine, sertraline, fluvoxarnine 
spiro indoles N-substituted with a 3- (dimethylamino) - 
propyl chain. Spiperone, SR 463493, WAY 100635, and 

30 WY-50,324/ and derivatives and pharmaceutically ac- 

ceptable salts thereof. 

12. Use according to claim 11, wherein the composition 
comprises the following combinations of a S-KT^ receptor 
agonist and a S-HT,^ receptor antagonist: VB20B7 and AMI- 
35 193, VB20B7 and MDL 11939, RSS7333 and AMI-193, RS67333 
and MDL 11939, V320B7 and WAY 100635, RS6733c and 
WAY 100635, Zacopride and.AMI-193, Zacopride and 
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MDL 11939/. RSS6S32 and AMI-193, RS56532 and MDL 11939, 
VB20B7 and Pluvoxaniin, RS67333 and Fluvoxaniin. 

13. A method for treatment of disorders involving 
bronchocontraccion chosen from the group consisting of 
5 asthma. and disorders related thereto, ecnphysema, chronic" 
bronchitis/ and chronic obstructive pulmonary- disease, 
wherein said method comprises administering to a human or 
animal patient a therapeutically effective amount of a 
composition according to any one of claims 10-12. 

10 14. A method for treatment of disorders involving - 

bronchocontraction chosen from the group consisting of 
asthma and disorders related thereto, emphysema, chronic 
bronchitis, and chronic obstructive pulmonary disease, 
wherein said method comprises administering to a human or 

IS animal patient a therapeutically effective amount of a • 
5-HT4 receptor agonist according to any one of claims 1 . - 
and 2 and a S-HT^g^ receptor antagonist according to any 
one of claims 5-7, either simultaneously or sequentially. 
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AT 


181328 T 


15/07/99 






AU 


707325 B 


08/07/99 






AU 


7500196 A 


29/05/97 






BG 


102412 A 


31/08/99 






BR 


9611311 A 


29/06/99 






CA 


2236357 A 


15/05/97 






CN 


1202169 A 


16/12/98 






CZ 


9801421 A 


12/08/98 






DE 


69602970 D 


00/00/00 






EP 


0863897 A,B 


16/09/98 






SE 


08S3897 T3 








FR 


2741069 A, a 


16/0i/97 






IL 


124364 D 


00/00/00 






NO 


982092 A 


29/06/98 






NZ 


321626 A 


28/10/98 






PL 


326671 A 


12/10/98 






SK 


59998 A 


04/11/98 






US 


5929089 A 


27/07/99 






FR 


2741070 A.B 


16/05/97 






R 


2745574 A.B 


05/09/97 
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